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Abstract
?In the present study, the effects of microbial material solution ?MMS? including phototrophic purple bacteria 
?PPB? on methane ?CH?  production from submerged soil were investigated. Seven treatments were set up: ster-
ilized or un-sterilized MMS was added to paddy soil with and without rice straw which were also sterilized or un-
sterilized and then they were incubated at ??? for ? weeks after submergence in the tube. CH? and carbon dioxide 
?CO?  production were significantly higher in the treatment with unsterilized soil added with rice straw compared 
to treatment with sterilized soil added with rice straw and treatment without rice straw.  In the ? treatments with 
unsterilized soil added with rice straw, the treatment with unsterilized MMS was significantly lower methane emis-
sion and was detected higher PPB compared to the treatment with sterilized MMS. The accumulation of organic 
acids in both standing water and soil was little in the treatment where CH? and CO? emission were higher and the 
treatment without rice straw.  In contrast, the accumulation of organic acids increased in the treatment with steril-
ized soil added rice straw. These results implied the possibility that the CH? emission which resulted from decom-
position of rice straw via organic acids under submerged soil was mitigated when MMS including PPB was added, 
probably due to competition between methanogens and PPB for organic acids as substrates.
Key word?methane, microbial material, phototrophic purple bacteria, paddy soil
??????????????????????????
??
?????????????????????????? ?????????????????????
???????????????????????????????
???????????????????????????
?? ??????????????????????????
??????????? ?????????????????
???????????????????????????
????????????????????????????
????????????????????????????
???????????????????????????
??????????????????????????
???????????????????????????
??????????????????????????
???????????????????????????
???????????????????????????
???????????????????????????
??????????????????????????
???????????????????????????
??????????????????????? mL m???
???????????????????????????
????????????????????????????
??????????????????????????
?????????????Harada et al. ??????????
???????????????????????????
???????????????????????????
???????????????????????????
???????????????????????????
??????????????????????????
???????????????????????????
??????????????????????????
???????????????????????????
????????????????????????
???????
????
?????????????????????????????
???????????????????????????
?????????????????mm????????
???????????pH?EC????????????
?????.???.?? dS m?????.? g kg???????.?? g kg?????
??
? ? ?
???????????????????????????
?.?mm????????????????????????
??????????????????.?? g kg???????
???????
?????????????????????EM????
?????????MMS????????????????
??.? mg L????????.? mg L???pH??.?????????
???????????????????????????
????????????????????.????? MPN mL??
?????????
????
???????.? g????? g?????????.? g?????
????????? ???? mm ????? mm???????
???????????????????????????
????????? ????????????????????
???????????????????????????
???????????? mL??????????????
????????????????????MMS????
Table ?.?Treatments and amount of amended C and N
Treatment Soil Rice straw MMS?
Total amount of C and N 
in the tube ?mg tube???
C N
SsRsMs sterilized sterilized sterilized ???.? ??.?
SuRuMs unsterilized unsterilized sterilized ???.? ??.?
SsRsMu sterilized sterilized unsterilized ???.? ??.?
SuRuMu unsterilized unsterilized unsterilized ???.? ??.?
SsRs sterilized sterilized ? ???.? ??.?
Ss sterilized ? ? ???.?  ?.?
SsMu sterilized ? unsterilized ???.?  ?.?
?Microbial material solution containing phototrophic purple bacteria.
? represents no use. 
?????????????
?????????????????????????? ?????????????????????
???????????????????????????????
?????.? mL????????????????????
?????????????????????????????
??????????????????????????
Table ?????
????????????
??????????????????????????
???????????????????????????
??FID??????????????????? GC-??B?
??????????????????TCD???????
???????????? GC-?A???????????
??????????????????????????
????????????????????g??????
???????
????????????????????????
?
???????????????????????? ??
?????????? ????????????????
????????????
??????
???????????????????????.?? ?m?
???????????????? DISMIC-????????
????????UV?????????nm???HPLC ?JASCO? 
HPLC ??? system????????????????????
??????g?????????mL???????????
????????????????.?? ?m????????
???????????????????????????
???????????????????????????
???????????????????????????
??????????????g?????????????
?????????
?????????????????????????mL
?????mL?????????????????????
????????????????????????????
??????mL????????????????? mL?
????????????????????????????
????????????????????????????
???????????????????????????
???????????????????????????
???????????????????????????
?????????????????
????
??????Statistix? Var.? Analytical Software, USA??????
?????????????????????????%?
???
????
? ? ?
??????????????????????????
????????????Fig. ? A???????????
????????????SuRuMs?SuRuMu???????
???????????????????????????
???????????????MMS?????SuRuMu?
?????.?? mgC g?????????MMS?????SuRuMs
??????.?? mgC g??????????????????
?????????SsRsMs?SsRsMu?SsRs???????
????????Ss?SsMu??????????????
??????????.????.?? mgC g????
Fig. ?.? Concentration of ?A? CH? and ?B? CO? in head space of the tube produced during ? weeks of incubation. Values shown are 
mean ? standard deviation ?n=??. Columns with the same letter are not significantly different ?P<?.???. Abbreviations in 
the figure are the same as Table ?. 
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Fig. ?.? Accumulated value of concentration of organic acids in both soil and flood water in tube produced 
during ? weeks of incubation. Columns indicate accumulation of mean values ?n=?? of each 
organic acids. Columns with the same letter are not significantly different ?P<?.???. Abbreviations 
in the figure are the same as Table ?.
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Table ?.?Population of phototrophic purple bacteria in suspension counted by the most probable number ?MPN? method
Treatment
Population of PPB in log ?MPN mL???
Replication ? Replication ?
SsRsMs ? ? ? ? ??
SuRuMs    ?.??    ?.??
SsRsMu   ??.? ? ?? ? ??
SuRuMu   ??.? ? ??    ?.??
SsRs ? ?? ? ??
Ss ? ?? ? ??
SsMu   ??.? ???    ?.??
?PPB was lower than ?.????????PPB was higher than ?.???????
Abbreviations of the treatments are the same as Table ?. 
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